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Background (1/3)

A Advanced Ultra-Supercritical (A-USC) power plants promise higher efficiency and lower emissions

achieved by steam conditions up to 760AC/35 MPa

A Two precipitation-strengthening Ni-based alloys, Haynes® 282 ® and Inconel® 740H®, are considered

as leading candidate materials for A-USC applications

A Due to their high temperature strength and corrosion resistance, both materials may also find
applications in hydrogen turbine, sCO, plants, concentrated solar, and advanced HRSGs
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Background (2/3)

A Ni-based alloys account for an important portfolio of the Fossil Energy and Carbon
Management materials program

2001-2015 @ 2015-2018

Boiler materials for ultra ComTest Phase 1
supercritical coal power plants

o ® o
2009-2015 2018-2022
Materials for advanced ComTest Phase 2
ultrasupercritical steam turbines PR

9,335 kg (20,580 Ibs)

X per half
UH Casting

ﬁ\ \ ‘
Inner Carrier/Outer Shell Axial Fx‘m

jzontal Joint

w/ Boltﬂoies

Packing Bt“/' /
\ %

Carrier Arms
Lifting Trunions

-~

Diameter (Top) =_44"
Diameter (Bulge) = 49.5"

IN740H p|pe Thickness=.9.5" .
156 OD, 86 | D, Haynes Z32 tfipte -rhef fierged disk 10-ton Haynes 282 nozzle carrier casting

Viswanathan et al 2009 Purgert et al 2015 Purgert and Hack 2019

Transverse Fit Gib Post = Main Steam Inlet




Background (3/3)

A Characterization of Ni-based alloys provides
6 Data needed for materials qualification
d Insights into potential manufacturability issues
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Case 2702-6
Ni-25Cr-20Co Material
Section |

Inquiry: May precipitation-hardenable Ni-25Cr-20Co
alloy (UNS N0O7740) ASTM B983-16 seamless alloy pipe
and tube, ASTM B1007-17 welded tube, and ASTM
B637-18 bars, forgings, and forging stock; wrought plate,
sheet, strip, and fittings material conforming to the chem-
ical requirements shown in Table 1, the mechanical prop-
erties listed in Table 2, and otherwise conforming to the
applicable requirements in the specifications listed in
Table 3 and in this Case be used in welded and nonwelded
construction under Section I rules?

ASME code case for Inconel 740H

Case 3024

Ni-Cr-Co-Mo-Ti Precipitation Hardened Alloy UNS
N07208

Section I; Section VIII, Division 1

Inquiry: Under what conditions may Ni-Cr-Co-Mo-Ti
Precipitation Hardened Alloy (UNS N07208) wrought
bar, fittings, forgings, forgings stock, plate, sheet, strip,
seamless pipe and tube, and welded pipe and tube be
used in welded and nonwelded construction under the
rules of Section I and Section VIII, Division 17

ASME code case for Haynes 282



Objective: This research provides a critical evaluation of advanced Ni-based alloys
supporting the manufacturing and use of components under A-USC and other
extreme environment conditions
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